were to be implemented using domestic laws of the ratifying nations. 6 Developing nations (designated Non-Annex I nations) had no obligations to reduce emissions during the covered period, which ended in 2012. On February 16, 2005, the Kyoto Protocol entered into force after Russia became the 127th nation to ratify the Protocol. 7 However, the U.S. never ratified the Protocol. Each year, the parties to the Protocol meet to deal with the many unresolved issues left for future negotiations. 8 For the past several years, the annual meetings have been concerned with the need to draft a replacement protocol because the compliance targets expire in 2012. 9 However, the effort is not going well. 10 The sixteenth Conference of the Parties to the FCCC was held in Cancun, Mexico in December 2010, which had some success but failed to achieve the progress needed to slow the increase in GHG atmospheric concentrations. 11 The seventeenth Conference of the Parties in Durban, South Africa, which ended December 11, 2011, resulted in little progress. The parties agreed to develop a protocol, or another legal instrument with legal force, by 2015 that can be implemented beginning in 2020 and also agreed to temporarily extend the Kyoto Protocol. 12 However, the developed nations and the developing nations are so divided in their views that a binding agreement to reduce emissions is unlikely to be produced anytime in the foreseeable future. 13 From 1990 to 2009, the developed nations subject to Kyoto Protocol targets decreased their CO 2 emissions by 14.7 percent, but the U.S. increased emissions by Terms, U.S. ENVTL. PROTECTION AGENCY, http://www.epa.gov/climatechange/ glossary.html (last visited Jan. 13, 2012).
5 Kyoto Protocol to the U.N. Framework Convention on Climate Change, arts. 3-5, opened for signature Mar. 16, 1998 Mar. 16, , 1997 Mar. 16, , 2303 14 Emissions from emerging economies such as China and India more than doubled from 1990 to 2008 . 15 In 2008 an estimated 26 percent of the global CO 2 emissions were attributable to international trade activities as developed nations became increasingly reliant on developing nations for manufactured goods. 16 In 2010, atmospheric levels of CO 2 , nitrous oxide, and methane all increased over the record levels registered in 2009, with CO 2 levels reaching 386.8 parts per million. 17 The Kyoto Protocol has failed to arrest the growth of GHG emissions, and unless a catastrophic event occurs, international law is unlikely to result in GHG restrictions being imposed on domestic industries. Meanwhile, the National Oceanic and Atmospheric Administration (NOAA) reported that 2010 was the warmest or second warmest year on record, depending on the analytical method used; 2011 was cooler but was well above the thirty-year average. 18 Most efforts to control GHGs in the U.S. focus on CO 2 , which was responsible for 82.83 percent of U.S. GHG emissions in 2009 . 19 Over 94 percent of the CO 2 is emitted from fossil fuel combustion, 20 and electric power generation is responsible for more than 41 percent of CO 2 emissions from fossil fuels. 21 For this reason, most observers believe the electric power industry will eventually face new and more stringent GHG emission control requirements. Moreover, emissions of methane, the second most important GHG, are increasing because of the expansion of the natural gas industry, which means the life-cycle climate change impacts 14 21 Id. This is also more than 39 percent of total CO 2 emissions. Id.
from producing natural gas to replace coal could nullify the environmental benefits of gas-fired electric generation.
22
With the failure of the GHG control efforts at the international level, advocates of GHG controls turned to Congress for assistance in creating domestic legislation to control GHG emissions. amended a fiscal year 2012 appropriations bill to prevent EPA from regulating mobile sources of GHGs and to cut EPA's funding by 18 percent from current spending. 31 These bills are only a few of the many legislative efforts by Republicans, with the support of some Democrats, to prevent the federal government from regulating GHGs. 32 In addition, conservative members of Congress have targeted environmental laws as the scapegoat for failed policies of both political parties that contributed to the nation's economic woes. On February 13, 2012, President Obama proposed a fiscal year 2013 budget for EPA that would be a $105 million decrease from FY2012, with most of the decrease coming from the Agency's waste water and drinking water funds, but the climate change research program would receive an increase in its budget. 33 If Republicans and Democrats cannot agree on deficit control measures, the Budget Control Act requires mandatory reductions in discretionary programs, which will result in additional steep cuts to EPA's budget.
34
II. EPA'S REGULATION OF GHGS.
With efforts to enact new legislation to deal with GHG emissions going nowhere, EPA is trying to use its existing authority to regulate GHG emissions. EPA's efforts involve two parallel tracks. The Agency is seeking to regulate GHGs using the Clean Air Act (CAA), and it is working to impose more stringent environmental standards on the conventional pollutants emitted by fossil-fuel electric power plants. This second approach is becoming the most important control effort. The regulatory climate is discouraging investment in new or modified coal-burning power plants while encouraging the closing of old plants that have high emissions of conventional pollutants.
In 2007, the U.S. Supreme Court in Massachusetts v. EPA, a case involving motor vehicle emissions, ruled that GHGs were pollutants 35 based on the definition found in the CAA. 36 Although the Court's decision created a challenging regulatory problem for EPA, an argument in support of the decision is that the U.S. has the wealth to address climate change issues, and given the Nation's per capita use of energy, U.S. leadership is needed if the international community is to respond affirmatively to work to stabilize atmospheric CO 2 . EPA originally did not want the responsibility for regulating GHGs because there is no cost-effective pollution control technology to control CO 2 . 37 Moreover, nothing the U.S. does will effectively control the increase in ambient concentrations of CO 2 because developing nations have become the major source of these emissions. It is projected that global CO 2 emissions will increase 43 percent from 2008 to 2035 with about half the growth in energy use occurring in China and India. 38 With U.S. per capita GHG emissions more than six times that of China in 2000 and more than twelve times that of India, these developing countries are unlikely to sacrifice their economic growth in order to reduce GHG emissions. 39 In addition, the world's population is now over 7 billion and growing by about 77 million a year. 40 Population growth and economic growth is the engine driving GHG emissions. 41 The Massachusetts case held GHGs were pollutants under the CAA. To regulate motor vehicle emissions, three additional requirements had to be met: 1) a GHG must endanger public health or welfare; 2) appropriate cost-effective control technology must exist; and 3) adequate time to comply must be provided. 42 Country. 53 About 1,108 electric generation facilities are subject to the reporting requirements. 54 The GHG rule is found at 40 C.F.R. Part 98. Subpart A includes the general provisions. Subpart C deals with general stationary combustion sources (which include electricity generators). Finally, Subpart D deals with electric generation sources that are subject to the Acid Rain Program, as well as other electricity-generating sources that are required to monitor and report CO 2 mass emissions year round based on 40 C.F.R. Part 75. 55 The federally required reports must be submitted electronically using EPA's e-GGRT tool, which is accessed through EPA's web page. 56 Preliminary data is becoming available. Utah for example has sixty-one large emitters and 83 percent of the GHGs are emitted by fourteen power plants. 57 Two of these plants, the Intermountain Power Plant near Delta, UT and the Hunter facility in Castle Dale, UT, are among the top 100 GHG emitters in the nation.
58
Since EPA promulgated its GHG reporting rule in October 2009, it has released a steady stream of proposed and final regulations interpreting and clarifying the rule. On April 12, 2010, EPA proposed reporting requirements for electric cogeneration units. 59 On August 11, 2010, EPA promulgated a proposed rule that makes extensive technical changes and corrections to the GHG reporting rule. 60 Additional technical changes were made on December 17, 2010. 61 On October 6, 2010, the White House Council on Environmental Quality issued guidance for federal agencies and departments to meet their GHG reporting requirements covered by Executive Order 13,514. 62 On October 28, 2010, EPA revised parts of the GHG reporting rule to correct technical and editorial errors. 63 On December 1, 2010, GHG reporting requirements were extended to include injection and geological sequestration of CO 2 . 64 On March 18, 2011, EPA extended the date for GHG reporting for the year 2010 to September 30, 2011 for twenty-nine industrial categories because of delays in the development of the Agency's electronic reporting software. 65 EPA also delayed the date for first-reporting for twelve additional categories until 2012 66 and pushed back the date for reporting for coal-fired power plants to 2012. 67 Other reporting has been delayed until 2014. 68 On November 29, 2011, EPA allowed additional time for reporting to several industry sectors.
69
Data submitted under a claim that it is CBI is protected under the provisions of 40 C.F.R., Part 2, Subpart B. However, CAA section 114(c) denies CBI treatment for emissions data. This has led to efforts by industry to obtain CBI treatment for the underlying inputs to the 40 C.F.R. Part 98 emissions equations. On May 26, 2011, EPA issued a final confidentiality determination for data obtained from thirty-four additional industrial sectors subject to the GHG reporting rule. 70 On August 25, 2011, EPA postponed implementing certain aspects of the GHG reporting rule because of concern for the trade secret issues. 71 On January 10, 2012, EPA proposed another CBI-proposed rule that affects reporting of GHGs by certain Part 98-industry categories including electric bulk power transmission and control facilities. 72 On March 12, 2012, the Council on Environmental Quality issued draft revisions to guidance for federal agencies concerning the reporting of GHG emissions. 73 The large number of regulatory changes in the CBI requirements for the GHG reporting program makes it important to monitor EPA's website.
74

B. CO 2 as a Criteria Pollutant.
CAA § 108(a) directs the Administrator of EPA to list air pollutants "which may reasonably be anticipated to endanger public health or welfare." 75 After listing a pollutant, the Administrator must issue an air criteria document within twelve months and simultaneously publish a proposed primary National Ambient Air Quality Standard (NAAQS) to protect public health and a secondary NAAQS to protect public welfare.
76
If EPA adopted a NAAQS to control CO 2 with a numerical value lower than the present CO 2 atmospheric concentration, the entire country would be in nonattainment. A costly program to control CO 2 emissions would need to be developed. But the atmospheric concentration of CO 2 is nearly uniform worldwide and no U.S. program could achieve the standard because emissions from developing nations, especially China, are growing rapidly.
77
If a NAAQS value less stringent than the present CO 2 atmospheric concentration was selected, the entire nation would be in attainment, and significant effort to reduce CO 2 would not be needed. Major sources that were new or modified would be required to participate in an expensive and time-consuming Prevention of Significant Deterioration (PSD) program with no realistic expectation that the atmospheric concentration of CO 2 would be reduced.
GHGs are not criteria pollutants at this time. 78 Therefore, no area can be in nonattainment, although sources in nonattainment areas for other criteria pollutants can expect to have GHG requirements imposed in CAA permits. It makes no sense to make GHGs criteria pollutants, although that does not necessarily preclude such 72 an action. But, at this time there is no credible effort to create a GHG NAAQS for any GHG.
C. New Source Performance Standards
The CAA § 111 provides for emission standards to be established for industrial categories based on the capabilities of existing technology. 79 There is no emission threshold for triggering the applicability of New Source Performance Standards (NSPS) therefore, almost all changes to existing facilities potentially can trigger NSPS applicability, although the absence of cost-effective CO 2 emission control technology hampers the use of this section. Under section 111, EPA may impose standards of performance, but in doing so has to consider costs, non-air quality health and environmental impacts, and energy requirements.
80
The CAA directs the Administrator to review and, if appropriate, revise NSPS at least every eight years. 81 Environmentalists seek to have GHG requirements included in revised NSPS, but industry advocates, and their Congressional supporters, resist these efforts. Now that CO 2 is a regulated pollutant, it will be difficult for EPA to avoid adding CO 2 requirements for NSPS that are scheduled for revision.
On April 18, 2012, EPA released NSPS and national standards for hazardous air pollutants for the oil and natural gas sector. 82 This final rule is applicable to the production phase of the natural gas and oil industry and the related storage and processing. It is aimed primarily at reducing by nearly 95 percent the volatile organic compounds (VOCs) released from natural gas wells that are hydraulically fractured. The production and processing of natural gas is responsible for nearly 40 percent of U.S. methane emissions, which are GHGs that are twenty times as potent as CO 2 . 83 Methane emission reductions are expected to be a co-benefit of reducing VOC emissions from new and modified wells. The rule, however, does not regulate CO 2 emissions.
On September 9, 2010, EPA promulgated NSPS and National Emission Standards for Hazardous Air Pollutants (NESHAP) for the Portland Cement Industry, without including GHG standards in the NSPS. 84 The regulations were 85 The court upheld the NSPS, but remanded the NESHAP rule. 86 The court held that EPA's decision to collect additional data before it proposes GHG NSPS means that there is no final agency action to be reviewed. 87 In May 2011, EPA announced it was releasing a final rule amending the NSPS for stationary diesel engines, but the rule does not include GHG emission limits. 88 On November 17, 2011, environmental groups sued EPA seeking to force it to establish NSPS for methane and other pollutants that are emitted from coalmines. 89 On October 14, 2011, EPA proposed NSPS review for Nitric Acid Plants. 90 EPA discusses the possibility of regulating the GHG nitrous oxide (N 2 O), but is not proposing standards at this time. The Agency, however, is encouraging control technologies for NO x that also control N 2 O. 91 Various states and environmental organizations filed petitions challenging EPA's failure to establish GHG limits in the NSPS for fossil fuel electric power plants. 92 On December 30, 2010, EPA announced a proposed settlement agreement establishing a schedule that would require NSPS for fossil fuel power plants to be proposed by July 26, 2011 and a final rule to be promulgated by May 26, 2012. 93 In the first two permits issued October 18, 2011, by Region IX and on November 10, 2011, by Region VI, EPA imposed limits based on pounds per megawatt hour for CO 2 and CO 2 limit based on BTU heat input per kilowatt hour. 94 On March 27, 2012, EPA announced its long-awaited proposed NSPS to control GHG emissions from electric generating units (EGUs). 95 The 257-page proposal limits the CO 2 emissions from new electric power plants greater than 25-megawatt electric (MWe) emissions to 1000 pounds of per megawatt hour (MWhr) of electricity output. The standard is based on the emissions produced by a natural gas combined cycle (NGCC) facility. EPA does not expect any coal-fired EGU will be able to meet this standard without using carbon capture and storage (CCS) for approximately 50 percent of its CO 2 emissions averaged over thirty years. The proposed regulation will not apply to existing EGUs whose emissions increase due to the installation of pollution controls for conventional pollutants or to sources with complete construction permits at the time of the proposal if they commence construction within twelve months. A MWhr is equal to 3.413 million BTU of energy. 96 One hundred pounds of a mid-range Ohio coal has a BTU value of 1.482 million BTU; 97 it contains 82.2 pounds of carbon 98 that will react with atmosphere oxygen to produce 301 pounds of CO 2 .
99 Therefore 332 pounds of coal is the maximum amount of coal that can be burned to produce one MWhr of electricity and remain within EPA's CO 2 limit. This amount of coal has 4.92 million BTU. To obtain a MWhr of electricity and remain within EPA's NSPS mandate, an electric power plant will need to have a thermal efficiency of 69.37 percent.
100 This is well above the efficiency of even the most efficient coal-fired power plants, which means new coal-fired plants cannot be built unless they sequester some of the carbon.
Assuming natural gas is approximately 90 percent CH 4 and 5 percent C 2 H 6 , 101 100 pounds of gaseous fuel contains 71.5 pounds of carbon. 102 This will, after combustion, produce about 262 pounds of CO 2 .
103 Methane, the principal component of natural gas, has a BTU value that ranges from 23,879 to 21,520 per pound. 104 A MWhr is equivalent to 3.413 million BTU. 105 Using a mid-range value of 22,700 BTU means that a MWhr is the energy equivalent of 150 pounds of natural gas, which will produce 372 pounds of CO 2 . A facility could combust 403 pounds of natural gas per MWhr and stay within EPA's limit for CO 2 . Thus a natural gas facility would need a thermal efficiency of about 37 percent to meet the proposed rule's requirement. 96 An electric power plant will be able to meet the proposed emission standard using natural gas combined cycle (NGCC) technology. Such a facility uses the exhaust gas temperature from the combustion turbine of approximately 1000 degrees F to produce high-temperature steam that drives a separate turbine. Combustion turbines have peak performance efficiencies in the mid-30 percent range, and steam turbines can be used to produce electricity at an efficiency in the upper 30 percent range. The combined efficiency of a combined cycle plant using natural gas is approximately 59 percent. 106 This proposed regulation can be expected to be the target of both the coal and the fossil-fueled electric power industry. Environmental interests can be expected to seek more control of existing plants that are modified. Thus, the battle will continue.
D. Hazardous Air Pollutants
The CAA limits emissions of hazardous air pollutants (HAPs) from new and existing sources pursuant to CAA § 112. It requires the maximum degree of reductions that are achievable after considering costs, non-air quality health and environmental impacts, and energy requirements using technology-based controls known as "MACT" standards. 107 Section 112(b)(1) lists 189 hazardous pollutants to be regulated; CO 2 is not on the list. 108 EPA may add or remove substances from the list.
109
GHGs do not directly injure human health at the concentrations found in the ambient air.
110 Section 112(b)(2) requires the health effects to come from "inhalation or other routes of exposure" and then goes on to list effects such as carcinogenicity. 111 These health effects are all the result of direct exposure.
112
Thus, GHGs differ from the extensive list of chemicals that are required to be regulated by CAA section 112. 113 However, the Administrator is required to add a substance to the list if it may reasonably be anticipated to have adverse 106 This is based on 35 percent turbine efficiency plus 0.37 (efficiency of the steam cycle) times 0.65 (the percentage of heat remaining in the exhaust), which produces an overall efficiency of 59 percent. 107 
Id.
112. 114 GHGs would appear to meet this test based on the statute's broad definition of adverse environmental effect. 115 The statute requires the maximum degree of reductions that is achievable after considering costs, non-air quality health and environmental impacts, and energy requirements using technology-based controls known as "MACT" standards. 116 The absence of technology-based controls that meet this test may explain why there does not appear to be any serious effort to add GHGs to the list of hazardous air pollutants. Nevertheless, EPA on December 15, 2009, found that GHGs threaten the public health and welfare and contribute to GHG air pollution, which threatens public health and welfare. 117 Whether this finding could be used to regulate CO 2 under section 112 and whether such an action could survive judicial review is unknown at this time.
See id.
If CO 2 is designated a HAP, CAA section 112's requirements would be triggered by the emission of 10 tons of CO 2 per year.
118 This threshold would be reached by burning about 1000 gallons of petroleum-based fuel and would make almost every home in the United States a major hazardous emissions stationary source. This would mean that an operating permit would be required for nearly every furnace in the country. It will also require that MACT standards applicable to industrial categories that emit CO 2 will be needed.
E. Construction Permits
Prevention of Significant Deterioration (PSD) permits are required for major new or modified facilities. 119 Beginning January 2, 2011, such permits are required to include GHG requirements. To assist state and local permitting authorities, EPA on November 10, 2010, made available the PSD and Title V Permitting Guidance for Greenhouse Gases (Guidance), which was updated in March 2011 by a guidance that had a limited number of clarifying edits. 120 The Guidance provides that PSD and Title V requirements apply to GHG emissions. This includes compelling a major CO 2 source that is seeking a PSD permit to use the best available control technology (BACT). EPA does not prescribe GHG BACT requirements, but emphasizes the importance of BACT options that improve The threshold of 100/250 tons per year (tpy) of any pollutant that triggers the PSD program will be reached by millions of sources, rather than the 150,000 stationary sources presently subject to regulation.
124 EPA has been issuing about 280 permits a year. If GHG emissions trigger PSD requirements, EPA and the states may be required to handle permit applications from 41,000 new and modified facilities in 2010. These permits would need to be issued within eighteen months after receipt of a complete application.
125
To control the number of permits that will need to be issued for GHG emission sources, EPA promulgated the "tailoring" rule on June 3, 2010.
126 The rule subjects GHG sources to the PSD permitting program if their emissions exceed specified GHG thresholds. The first step began on January 2, 2011, for major sources that are subject to the PSD permitting program because they are new or modified. They must comply with the PSD program if they have CO 2e emissions of 75,000 tpy or more. Such sources will also need operating permits with GHG requirements, but no sources are subject to permitting requirements solely because of GHG emissions during the first step.
The second step began July 1, 2011 and runs until June 30, 2013. PSD permitting requirements will apply to new sources with GHG emissions of at least 100,000 tpy even if they do not exceed the PSD permit threshold for other pollutants. For existing sources, modification will trigger PSD requirements if they emit 75,000 tpy of GHGs, even if they do not significantly increase emissions of other pollutants.
127
The third step involves another rulemaking to conclude no later than July 
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EPA defended its tailoring rule based on the "absurd results" and the "one-step-ata time" doctrines, claiming it is impossible to issue millions of permits with the resources available to the Agency.
131
EPA is not requiring GHG limits if the permits are approved prior to January 2, 2011, even if the permit is not effective until after January 2, 2011, because of a delayed effective date or an appeal to the Environmental Appeals Board.
132 On November 3, 2011, environmentalists filed a lawsuit in the Ninth Circuit challenging EPA's decision to exempt the Avenal Natural Gas Plant in California from meeting GHG limits and stricter NO 2 NAAQS because the plant applied for a construction permit long before the new rules took effect.
133 EPA in its proposed NSPS for EGUs also exempts sources with complete construction permits at the time of the proposal if they commence construction within twelve months.
134
About fifteen projects are included in this exemption, but many of these coal-fired plants may not be built because financing is difficult to obtain, the costs of complying with new regulations applicable to conventional pollutants is high, and it may be cost effective to shift to using natural gas.
135 Any natural gas-fired EGUs that have received PSD permits but have not commenced construction by the date of this proposal should be able to meet the NSPS. However, even with an exemption from the NSPS, these sources will be constrained in their emissions of CO 2 by other requirements of the CAA, including the requirements EPA eventually promulgates under CAA section 111(d) that will apply to existing sources.
136
EPA's approach is to have case-by-case determinations made by the permitting authority. On December 30, 2010, EPA announced it was withdrawing 129 141 In 2011, EPA's Region VI reviewed the first two major source PSD permits involving GHG limits. 142 Texas is suing EPA in the D.C. Circuit in a challenge to the GHG limits in the FIP, and on October 1, 2011, the court allowed environmental organizations to intervene. 143 Chase Power Development's 1,300-megawatt coke-fired Las Brisas Center at Port of Corpus Christi, Texas is seeking to avoid GHG controls and has filed suit in the D.C. Circuit challenging EPA's takeover of the GHG permitting program in Texas. 144 In South Dakota, an application by Hyperion for a construction permit to build a petroleum refinery and integrated gasification combined cycle-power plant led to a detailed analysis of the BACT choices by the state's Department of Environment and Natural Resources (DENR), which resulted in DENR approving 137 Hyperion's design because GHG emissions per barrel of refined product were equivalent to the best performing plant.
EPA Defends Plan to Retain Existing GHG Permit Thresholds in Final Rule
Limitation of Approval of Prevention of Significant Deterioration Provisions
145 DENR rejected additional controls, and specifically rejected requiring carbon capture and sequestration. 146 A revised PSD permit was issued on September 15, 2011.
147
A proposed Russell City Energy Co. 600 MW natural gas-fired combinedcycle power plant in California became the first source in the nation to voluntarily have GHG emissions subject to BACT requirements when its PSD permit included numeric values for CO 2e emissions based on energy efficiency determinations.
148
The first facility to have GHG requirements in a PSD construction permit occurred on January 27, 2011, when the Nucor Corporation received a permit from Louisiana Department of Environmental Quality for its direct reduced iron facility. 149 The Sierra Club and the Louisiana Environmental Action Network filed an administrative petition on May 3, 2011, asking EPA's administrator to reject the Title V and PSD permit because a limit on natural gas consumption does not qualify as BACT for GHGs. 150 154 That permit was upheld by a Michigan Circuit and has been appealed by environmentalists to the Michigan Court of Appeals. 155 A controversy between state permit authorities and EPA is whether the BACT requirement allows EPA to require numeric limits for GHGs in a state issued permit. 156 After EPA's Region VIII objected to a permit being issued by Utah, the state added numeric GHG limits to a permit issued to PacificCorp to build its Lake Side Natural Gas-fired Power Plant although the permit set limits on GHG emissions well above the expected level of GHG emissions, and the company does not need to take any additional steps to control emissions. 157 
F. Operating Permits
Operating permits are required for major sources as well as sources subject to NSPS or the HAP regulations. 158 Now that EPA's GHG rule for mobile sources is finalized, operating permits will be required to consider CO 2 emissions during the permitting process. For facilities that are subject to operating permit requirements, CO 2e requirements will be added beginning July 1, 2011. Facilities that do not have an operating permit will be required to obtain one if emissions exceed 100,000 tpy of CO 2e even if they emit no other pollutants. 159 This will require states to process a massive increase in first-time permit applications and renewal applications beginning July 1, 2011. 160 An owner or operator of an existing major source has twelve months to submit a Subchapter V application if the source is not already a permit holder. 161 EPA has indicated that it will ensure that permits will be issued beginning in 2011 for new and modified sources, even in states resisting implementing the GHG permitting program. 162 
III. EPA'S REGULATION OF CONVENTIONAL AIR POLLUTANTS FROM ELECTRIC POWER PLANTS
A. Criteria Pollutants
Four of the six criteria pollutants (particulate matter, ozone, nitrogen dioxide and sulfur dioxide), for which national ambient air quality standards (NAAQS) have been promulgated, are produced in large quantities, directly or indirectly, from the combustion of fossil fuels at stationary sources. 163 All four of these NAAQS, have become more stringent in the past five years, and some have pending revisions that may further increase their stringency. 164 In addition, EPA is increasingly relying on modeling over monitoring, which critics contend is more likely to predict non-compliance with a NAAQS. 165 After EPA modifies a NAAQS, states are required to submit revised state implementation plans (SIPS), which often results in the imposition of more stringent emission requirements on stationary sources. 166 174 The rule contains guidelines to assist states in showing that they have adopted all reasonably available control measures. States must meet the PM 2.5 standard as soon as possible, but no later than 2015.
On February 24, 2009, the D.C. Circuit upheld the course particulate standard, but remanded the annual fine particulate standard because EPA failed to explain adequately why the 15 microgram per cubic meter standard is "requisite to protect public health." 175 The court also remanded the secondary NAAQS for fine PM because EPA unreasonably concluded that the NAAQS was adequate to protect public welfare from adverse effects on visibility. On May 28, 2010, EPA made a finding that twenty-nine states failed to submit SIPs to satisfy the 24-hour PM 2.5 NAAQS, which started the process needed for federal enforcement. 176 Subsequently, lawsuits by environmentalists were brought to force EPA to take action against states that are not complying with the 2006 PM 2.5 NAAQS.
On May 18, 2011, EPA promulgated a final rule that ended the use of coarse particles as a surrogate for fine particles. 178 The rule also terminated the use of coarse particles as a surrogate for states that administer their own PSD programs. 179 In November 2011, EPA said it was planning to retain its coarse particulate matter air standard, but EPA did not address whether it would propose tightening the fine particulate standard. 180 When EPA promulgates more stringent NAAQS it usually results in an increased number of nonattainment areas, which leads to SIP revisions that require emission sources to meet more restrictive emission standards. In addition, EPA may extend the size of the nonattainment area to include outlying "exurban" counties. An important lawsuit concerning this practice is ATK Launch Systems, Inc. v. EPA that was argued in the D.C. Circuit on January 24, 2012.
181 It involves Box Elder and Tooele Counties in Utah challenging their inclusion in the Salt Lake Air Quality Control Region based on EPA's analysis of nine factors: emissions data, air quality data, population density and degree of urbanization, traffic and commuting patterns, expected urban growth, weather, topography and geography, jurisdictional boundaries, and degree of existing emissions controls. On February 24, 2012, the D.C. Circuit upheld EPA's nine-factor test and denied the petition for review. 182 On June 15, 2012, EPA announced proposed revisions to the PM standard with a more stringent fine particulate primary standard in the 12 to 13 micrograms per cubic meter range, which is below the present 15 micrograms per cubic meter standard. EPA also proposed a fine particulate secondary standard to protect visibility. The Agency expects to finalize the rule by December 14, 2012. 
The Ozone Standard
To control photochemical oxidants, EPA promulgated ozone NAAQS in 1971 limiting the hourly average to 0.08 parts per million (ppm) of total photochemical oxidants, not to be exceeded more than one hour per year. the primary and secondary standards were revised to a less stringent 0.12 ppm (235 µg/m 3 ) one-hour ozone standard. 185 On July 18, 1997, EPA replaced the one-hour primary standard for ozone with an eight-hour standard of 0.08 ppm based on the three-year average of the annual fourth-highest daily maximum eight-hour average O 3 concentrations measured at each monitor within an area. 186 On February 27, 2001, in Whitman v. American Trucking Ass'n, the U.S. Supreme Court held that EPA's action was unreasonable and remanded the implementation strategy to EPA. 187 On March 26, 2002, the D.C. Circuit upheld EPA's selection of the 0.08 ppm numerical value for the eight-houraverage ozone NAAQS. 188 On March 27, 2008, EPA promulgated an eight-hour ozone standard of 0.075 parts per million (ppm). 189 The NAAQS has not yet been fully implemented, but EPA was in the process of making the ozone standard more stringent. On January 19, 2010, EPA proposed an eight-hour primary standard in the range of 0.060 to 0.070 ppm and a secondary standard for the three-month ozone season of a weighted hourly concentration from 8:00 a.m. to 8:00 p.m. within the range of 7 to 15 ppm. 190 On September 2, 2011, President Obama rejected EPA's proposed rule. 191 This means EPA will now implement the 2008 standard. 192 It is expected that fifty-two areas will be designated nonattainment for ozone. 193 Litigation has commenced in the D.C. Circuit with environmentalists seeking to force EPA to promulgate a stringent standard and industry, and some states claiming the 2008 NAAQS is too strict. 194 On May 14, 2012, EPA promulgated a final rule tightening the requirements for states to impose stricter emission controls on industry. 195 
The NO 2 Standard
In 1971, an annual standard of 0.053 parts per million (100 micrograms per cubic meter), annual arithmetic mean for NO 2 was established. This standard remains unchanged in 2011.
196 On February 9, 2010, EPA published a final rule establishing an additional one-hour primary standard for NO 2 of 0.10 ppm. 197 That standard requires modeling that makes it difficult for facilities to demonstrate their emissions will not be exceeded under worst-case conditions. EPA on August 1, 2011, proposed a secondary standard for nitrogen oxides that is identical to the one-hour primary standard, but is continuing to study the need for additional protection of sensitive aquatic ecosystems from continuing acidic depositions. 198 It plans to issue a final standard by March 20, 2012. 199 At this time the more stringent NO 2 NAAQS is not being implemented because EPA first needs to create an extensive new monitoring network. Thus EPA has classified all areas of the country as "unclassifiable" for the stricter primary standard, which delays classification until 2016 or 2017 and the compliance deadline is going to be 2021 or 2022. 200 However, there is currently no evidence that any location in the country violates the more stringent primary standard. 201 On July 17, 2012, the D.C. Circuit upheld the 2010 one-hour NO 2 NAAQS. 
The SO 2 Standard
The 1971 sulfur dioxide (SO 2 ) standard established the primary NAAQS for sulfur oxides measured as SO 2 as: (a) 80 micrograms per cubic meter (0.03 ppm.) annual arithmetic mean, and (b) 365 micrograms per cubic meter (0.14 ppm.) maximum 24-hour concentration not to be exceeded more than once per year. 203 In 1972, the D.C. Circuit struck down the annual secondary air quality standard for sulfur dioxide.
204 EPA then revoked the SO 2 annual secondary standard on September 14, 1973. 205 The short-term secondary standard of 1,300 micrograms per cubic meter (0.5 ppm) maximum three-hour concentration that is not to be exceeded more than once per year was not changed.
On May 22, 1996, EPA announced that revisions of the NAAQS for sulfur oxides were not appropriate, aside from several minor technical changes. 206 On January 30, 1998, in American Lung Ass'n v. EPA, the D.C. Circuit remanded this decision not to promulgate a more stringent national standard, because the Administrator failed to adequately explain her conclusion that no public health threat exists. 207 On June 22, 2010, EPA promulgated a new short-term, one-hour sulfur dioxide standard of 75 parts per billion using a three-year average of the 99th percentile of the yearly distribution of the daily maximum concentrations. 208 This tightened standard will impose additional significant costs on electric power companies with coal-fired power plants. 209 
B. New Source Performance Standards
EPA signed a final rule on June 8, 2011 that amends the NSPS for stationary diesel and conventional engines, such as those used to generate electricity for compressors and pumps to include more stringent controls of NO x , PM, and hydrocarbons. 210 On April 13, 2012, EPA promulgated proposed new source performance standards (NSPS) to limit CO 2 emissions from new electric generating units (EGUs) greater than 25 megawatt electric (MWe), located in the continental United States. 211 The standards are based on the emissions produced by a natural gas combined cycle (NGCC) facility. EPA does not expect any coal-fired EGU to meet this standard without utilizing carbon capture and storage (CCS) technology UTAH ENVIRONMENTAL LAW REVIEW [VOL. 32 NO. 2 to prevent 50 percent or more of the CO 2 emissions from being released to the atmosphere. As discussed infra II.C the proposed rule limits the CO 2 emissions from new electric power plants to 1000 pounds of CO 2 per megawatt hour (MWhr) of electricity output. Because of the lack of data for EGUs, EPA did not propose N 2 O or CH 4 emission limits or an equivalent CO 2 emission limit.
212 EPA, in establishing the level of stringency for the proposed NSPS, considered the emissions during startup and shutdown periods, and concluded the proposed NSPS would apply at all times, including during startups and shutdowns. 213 The proposed NSPS also will apply during malfunctions, but EPA is proposing to allow an affirmative defense to civil penalties for exceeding emission limits caused by malfunctions if the defendant meets the requirements for an affirmative defense as found in 40 C.F.R. § 60.10042. The affirmative defense is available only where the event that caused the excess emissions meets the definition of malfunction found in 40 C.F.R. § 60.2. The requirements aim to ensure that the malfunction is corrected, emissions are minimized, and future malfunctions are prevented.
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EPA had previously promulgated revised NSPS for SO 2 , NO x ,and PM from EGUs on February 27, 2006. 215 The NSPS for traditional pollutants has been modified by the mercury and air toxics standards for power plants promulgated on February 16, 2012, which is discussed infra II.D.
C. Prevention of Significant Deterioration
The PSD construction permit program requires new or modified major sources to use the best available control technology (BACT).
216 BACT requirements must be at least as stringent as the applicable NSPS, thus they can potentially become more stringent when the proposed NSPS, discussed infra III.B, is finalized. 217 However, BACT is site specific and is established for each facility. 218 Court decisions have held that BACT requirements cannot be used to force an applicant to redesign a proposed facility. 219 A recurring issue for the electric power industry is whether integrated gasification combined cycle (IGCC) technology is BACT that can be required to obtain a PSD construction permit. This issue has been discussed in this author's prior publications, and remains 212 unresolved, 220 but at this time it would appear that IGCC does not meet the regulatory definition of BACT. 221 However, if the proposed NSPS for EGUs are finalized in a form similar to those proposed, it is unlikely that new coal burning facilities will be built.
Visibility protection in PSD areas is another duty of EPA under the CAA that has the potential for significantly increasing the costs of operating some electric power plants, if the plants need to comply with more stringent haze reduction requirements. 222 EPA's haze reduction requirements 223 require some existing sources to install best available retrofit technology (BART). 224 BART requirements can increase the costs of operating fossil-fueled facilities, especially older plants, and may make them uneconomical to operate. For example, EPA proposed BART control for the forty-five-year-old Four Corners Power Plant located on Navajo tribal land within New Mexico. Arizona Public Service Company then announced it would shut down three coal-fired units and install additional pollution controls at two other units at the Four Corners Power Plant near Farmington, New Mexico in order to comply with BART requirements for NO x control. 225 On February 11, 2011, EPA proposed more stringent controls for the Four Corners plant. 226 In Oklahoma the state planned to allow facilities to switch from coal to natural gas to comply with EPA's regional haze program, but EPA rejected the plan because the compliance date of 2026 was too long. Oklahoma is suing EPA and is seeking legislation to overturn the Agency's decision. 227 On July 2, 2012, EPA promulgated a federal implementation plan and disapproved Arizona's state implementation plans that restricted emissions from the Cholla Power Plant, the Apache Generating Station, and the Coronado Generating Station because the NO x limits were not adequate to protect visibility. 228 Several lawsuits filed by environmentalists in March 2011 229 seek to impose requirements on other stationary sources to protect visibility in pristine areas. 230 In with about 1,300 generating units, based on CAA §111. 239 On December 16, 2011, EPA signed a MACT-based rule imposing mercury and air toxics standards on power plants. 246 The MACT standards apply to EGU larger than twenty-five megawatts that burn coal or oil to generate electricity for sale or distribution through the national grid. 247 There are about 1,100 existing coal-fired units and 300 oil-fired units at about 600 power plants that are subject to this rule. 248 Existing and new coal-fired generating units have numerical limits for mercury emissions, PM (as a surrogate for toxic non-mercury metals including arsenic, chromium and nickel), and hydrogen chloride (HCL) (as a surrogate for toxic acid gases). Existing and new oil-fired EGUs have numerical limits for PM, HCL, and HF. However, there are provisions for alternative numeric emission standards for certain subcategories of power plants. 249 There are also work practice standards for coal-fired and oil-fired power plants to control emissions of organic air toxics, including dioxin/furan. 250 The new rule also modifies the NSPS for fossil-fueled EGUs to included revised numerical emission limits for PM, SO 2 , and NO x . 251 Existing sources have three years to comply with the rule, and an additional year can be granted by state permitting authorities if needed for installation of control equipment.
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EPA predicted that the MACT rule will result in the generation capacity for pulverized coal plants being reduced by about ten gigawatts (gW), and the generating capacity of combined-cycle natural gas plants will increase by about eight gW. 253 It is worth noting that Massachusetts imposes emission standards on mercury and other power plant toxic pollutants that are more stringent than the standards imposed by EPA, and the Massachusetts standards are being met with no adverse impacts on the reliability of the electric power grid. 254 Nevertheless, the mercury and air toxics rule is being challenged in the D.C. Circuit in at least thirty lawsuits brought by industry, environmentalists and twenty-four states.
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E. Interstate Transport
The CAA provides for the regulation of interstate transport of air pollutants, although the statute's programs are primarily focused on the control of intrastate air pollution. The most comprehensive interstate approach is the program used to regulate SO 2 found in Subchapter IV of the CAA. 256 Another section, CAA § 126, provides EPA authority to control major sources, or a group of stationary sources, in upwind states to prevent releasing air pollution that may significantly contribute to levels of air pollution in excess of a NAAQS in another state. 257 This CAA section has not played a major role in controlling interstate air pollution, 258 but may have more significance in the future. For example, on October 31, 2011, EPA finalized its approval of New Jersey's petition to limit a Pennsylvania utility's emissions by approving a combination of emission limits for the facility to control SO 2 emissions. 259 Air pollutants carried beyond a state's boundary may also be regulated using the "SIP Call" provision in CAA § 110(k)(5), which allows EPA to 250 Id. 251 opposition from states because EPA based the rules emissions budget reduction requirements on a state's "significant contribution," but some states were required to reduce emissions below their significant contribution while other states did not have mandated emission reductions that would eliminate their "significant contributions." 271 The CSAPR became the target of more than fifty lawsuits, which were consolidated in the D.C. Circuit as EME Homer City Generation v. EPA. 272 Many upwind states oppose the rule, but Mid-Atlantic and Northeastern states intervened in support of EPA. 273 August 21, 2012, the D.C. Circuit ruled that the transport rule exceeded EPA's authority and ordered EPA to continue to administer the less stringent 2005 CAIR. The court said the vacated rule required upwind states to reduce emissions by more than their "significant contribution" to downwind state's nonattainment. Moreover, EPA erroneously issued federal implementation plans when the states should have been given the opportunity to issue state plans. 274 However, while the electric power industry has been quick to challenge more stringent pollution control efforts, one-third of the nation's coalfired power capacity has yet to install SO 2 scrubbers, which is a technology that has been available for more than thirty-five years. 275 Plants without scrubbers generate only 42 percent of the nation's electricity, yet produce 73 percent of the SO 2 emissions. 276 
F. Operating Permits
Environmental organizations are seeking to force existing plants to close by challenging the renewal of CAA chapter V operating permits granted by the states and by seeking to enforce the provisions of existing operating permits. 277 EPA is also beginning to seek to limit GHG emissions in the negotiations during enforcement actions involving traditional pollutants. For example, on February 4, 2010, EPA announced a consent decree with Conoco-Phillips to have methane controls at natural gas compressor stations and at wellheads. 278 
IV. RESOURCE CONSERVATION AND RECOVERY ACT REQUIREMENTS
In addition to new regulations under the CAA, EPA seeks to control the more than 140 million tons of coal ash generated by the electric power industry. 279 This ash containing heavy metals includes fly ash, bottom ash, boiler slag, and flue gas desulfurization sludge. 280 The ash is sent to more than 1,000 ponds and landfills.
281
EPA data shows there are 181 "significant hazard coal ash dams in 18 states." 282 EPA is considering regulating coal ash as hazardous waste under the Resource Conservation and Recovery Act (RCRA). 283 A proposed rule promulgated on June 21, 2010, 284 includes two options: 1) regulating coal ash as hazardous waste under RCRA subtitle C, or 2) regulating coal ash as non-hazardous under RCRA subtitle D, but requiring existing impoundment ponds to install liners and landfills to have groundwater monitoring. 285 If the final rule treats coal ash as hazardous waste, according to EPA, the rule would cost an estimated $1,474 million a year to implement, but the additional cost would only be $587 million if the ash were regulated under RCRA's subtitle D. 286 In response, Congress considered legislation (H.R. 2273) that would prohibit EPA from regulating coal ash as hazardous waste.
The House approved this bill on October 14, 2011, in a 267 to 144 vote. 287 However, the bill is unlikely to survive the legislative process. 288 Democrats in the Senate are working to provide an alternative to the Republican-backed approach. 289 V. CLEAN WATER ACT REQUIREMENTS Electric power plants are responsible for nearly half of the water withdrawn in the United States. 290 The Clean Water Act regulates thermal power plant cooling water intake structures to protect aquatic ecosystems. 291 On April 20, 2011, EPA promulgated proposed standards for cooling water intake structures that withdraw at least two million gallons of cooling water a day. 292 The proposed rule is applicable to an estimated 1,260 existing facilities, including about 670 power plants. 293 This rule is potentially one of the most costly of the regulatory rules pending for the electric power industry. 294 The rule favors the use of closed-cycle cooling systems that are utilized by 53 percent of the electric generating capacity in the U.S. 295 However, EPA decided to allow regulators to require the best available technology, which requires costs to be considered, rather than mandating closed-loop systems advocated by environmentalists. 296 On June 11, 2012, EPA published information on its cooling system regulations, 297 EPA plans to finalize the standards by June 27, 2013. 298 Dominion Virginia Power is considering closing its Chesapeake Energy Center and closing one unit at the Yorktown Power Station and converting the other unit to natural gas.
310 Dominion Resources announced it would close its State Line Generating Station in northwest Indiana early in 2012 because of environmental and economic considerations. 311 Other power companies that have coal-fired power plants, such as Southern Company and Detroit Edison expect to close down facilities in order to comply with EPA's rules. 312 However, the average age of the plants being retired is fifty-five years, and between 1999 and 2004 the electric power industry added 177 gW of new generating capacity, which is significantly more than the capacity being retired. 313 The U.S. Energy Information Administration (EIA) says that 49 gW of coal-fired electric generating capacity are likely to be retired by 2020. 314 This is one-sixth of the existing coal-fired electric capacity, but is only 5 percent of the nation's electric generating capacity. EIA expects 175 of the nation's 1,387 coal-fired generators to be retired between 2012-2016, which is four times greater than the retirements in the preceding five-year period.
315
For decades Congress has allowed the electric power industry to avoid CAA requirements applicable to new or modified facilities by allowing existing plants to be "grandfathered." There are 340 gW of coal-fired electric power capacity in the U.S. Of this generating capacity, 103 gW have no environmental controls and 58 gW lack scrubbers to control mercury emissions. 316 Many of these old facilities have successfully avoided the imposition of the emission limitations applicable to new or modified facilities. 317 EPA's interstate transport rule and HAP rule, previously discussed, according to industry, could force 60 gW of the 340 gW of coal-fired electric power generation capacity to close and another 100 gW to make substantial new investment in order to comply. 318 However, the Congressional Research Service says only old, inefficient plants will close. 319 Nevertheless, retrofitting hundreds of power plants to comply with the new regulations discussed in this paper without compromising the reliability of the electricity delivery system will be a challenge.
320
The pending rules that will impact the coal-fired electric power generators are creating a backlash because of their costs, the projected job losses, 321 and the potential adverse effect on the reliability of the electric grid. 322 For this reason, EPA's rules on emissions from electric power plants are the target of many members of the House and Senate. 323 The regulation of the electric power industry is part of the national political gridlock. Many Republicans as well as some coalstate Democrats are using the current recession as an excuse to prevent or roll back regulations to protect public health, while many Democrats seem unconcerned about the adverse impacts of costly environmental regulations. Moreover, the premise that stringent government regulation is responsible for the economic recession ignores the collapse of the housing bubble and the risky behavior of the financial services industry that resulted from too little effective regulation. Nations such as China, India, and Brazil, which have had high economic growth for the past five years, are countries that are considered to have far less business-friendly governments than the United States. 324 Nevertheless, protecting the environment while protecting jobs and the economy is a challenge that can be expected to dominate the discourse concerning environmental law. 
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